
In 1966, the unthinkable happened.  A B-52
carrying four nuclear weapons collided with
a KC-135 tanker plane at 30,500 feet above the
Mediterranean coast of Spain. Three of the
weapons fell with the wre c ka g e, landing near
P a l o m a res; the fourth landed in the ocean.

In 1968, a B-52 ca rrying four nuclear we a p o n s
c rashed and burned about seven miles fro m
the runway at Thule Air Base in Greenland.  All
the weapons we re destroyed by fi re.

Accidents happen.  Sometimes they’re avoidable, but even when they’re not,
engineering design and analysis can lessen their impact on our physical safety
and security.

I t’s the job of Sandia scientists to determine how weapons will respond to such
events and to engineer systems to mitigate undesired outcomes.  Responsible
for maintaining the saf ety, security, and re l i a b i l ity of the nation’s nuclear we a p o n s
stockpile, they must anticipate and plan for the myriad abnormal, uncontrollable
events as well as continually refining and reviewing components and systems.
Through the Depar tment of Energy’s Advanced Strategic Computing Ini tiative
(ASCI), the teraflops high-performance computer was developed in response to
a need for higher-resolution, three-dimensional physics modeling to evaluate
the aging stockpile without testing.  These same capabilities are being used to
create simula tions of catastrophic events.  This magnitude of computing power
is necessary to assess — in a reasonable time frame and wi th extreme confi-
dence — how systems and components respond in every imaginable scenario.

The information gleaned from exploring every aspect of, for ex a m p l e, a plane
c rash — initial impa ct, damage to str u ctu re s, severity and spread of fi re based on
fuel amounts, wind conditi o n s, eff e cts on objects in and near the fi re, ef f e cts of
fi re on materials and thousands of other details — contr i b utes to better design of
f utu re sy st e m s, the modifi cation of current ones, and comprehensive re s p o n s e
strat e g i e s.  For insta n c e, fi re simulations provide the information necessary to
d etermine what sequence of thermal, chemical, and mechanical responses pro v i d e
signals th at could trigger the wa rhead during the worst - case scenario such as an
a i r c raft crash invo lving nuclear we a p o n s.

a U.S. Department of Energy multiprogram R&D laboratory

Fact Shee t

Sandia predictive fire codes, developed for nuclear safety
assessment, can help fight aircraft fires and save lives.
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These and other simulations of cata stro p h i c
e v e n ts are being done with computer codes
Sandia has developed over many years to
i n v e sti g ate the eff e cts of ex treme conditi o n s
on nuclear weapons and st o rage conta i n e r s
for hazardous materials.  Sandia scientists
convert the knowledge gleaned from
w o r l d - class research in the engineering sci-
ences into computational models of each
p h y s i cal event invo lved in a pa rticular cata-
stro p h e.  “Va l i d ation” ex p e r i m e n ts give th e m
c o n fidence in the re s u l ting ca l c u l ation.  Th e n
the computational tools are used to inves-
tigate countless crashes, burns, and o th e r
accidents — without destroying a single
airplane or even lighting a single mat c h .

The teraflops computer located at Sandia runs computational models of physical reali ty to create a
predictive engineering capabili ty of unprecedented power, versa tility, and fidelity.

Can you envision any other uses of these re vo l uti o n a ry engineering computational tools?  We ca n !
Sandia has already begun to model other accident and threat scenarios that can impact the safety
and securi ty of people in their everyday lives.  Car crashes, bullets or missiles piercing objects, and
terrorist attacks are just some of the other applicati o n s.

Enabled by high-performance computi n g, the Revo l ution in Engineering will signifi ca n tly improve our
a b i l ity to assess how sy stems and components respond to every imaginable scenario:  What will it ta ke
to collapse a bridge, stall an aircraft engine, or acti v ate an airbag pre m atu rely?  How will a building
respond to a bomb blast?  Sandia’s  advanced simulation ca pa b i l ities and high-performance computi n g
brings a whole new level of accuracy and understanding to safety design and assessment processes
and is essential to providing the levels of saf ety necessary in our increasingly technical and complex world.

Technology Highlights
• High-fi d e l ity computational models of accident scenarios pre d i ct with

c o n fidence the response of complex sy stems subjected to ex tre m e
accident enviro n m e n ts.  Both the computational models and th e
t e raflops computer are unique to Sandia.

• Computational models of accident scenarios are “validated” by Sandia’s 
research in engineering sciences.  Confidence in the re s u l ting pre d i ctions 
comes from comparing computational re s u l ts to data from ca refully 
c o n trolled validation ex p e r i m e n ts in solid mechanics, fi re s, fluid dynamics, 
and thermal sciences.

• Ve r s ati l ity and accura cy of pre d i ctive computational tools enables 
re vo l uti o n a ry advances in the saf ety and security of the public in all 
a s p e cts of their daily lives.
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Sandia computational “crash” codes can help design build -
ings that are more resistant to terrorist attacks.


